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Background. Evaluation of scapular posture is a fundamental component in the clinical evaluation of the upper quadrant. This
study examined the intrarater reliability of scapular posture ratings. Methods. A test-retest reliability investigation was undertaken
with one week between assessment sessions. At each session physical therapists conducted visual assessments of scapula posture
(relative to the thorax) in five different scapula postural planes (plane of scapula, sagittal plane, transverse plane, horizontal plane,
and vertical plane). These five plane ratings were performed for four different scapular posture perturbating conditions (rest,
isometric shoulder; flexion, abduction, and external rotation). Results. A total of 100 complete scapular posture ratings (50 left, 50
right) were undertaken at each assessment. The observed agreement between the test and retest postural plane ratings ranged from
59% to 87%; 16 of the 20 plane-condition combinations exceeded 75% observed agreement. Kappa (and prevalence adjusted bias
adjusted kappa) values were inconsistent across the postural planes and perturbating conditions. Conclusions. This investigation
generally revealed fair to moderate intrarater reliability in the rating of scapular posture by visual inspection. However, enough
disagreement between assessments was present to warrant caution when interpreting perceived changes in scapula position
between longitudinal assessments using visual inspection alone.
1. Background
Painful disorders of the upper quadrant are among the most
commonly reported musculoskeletal complaints [1, 2]. The
scapulae are an important consideration in upper quadrant
disorders on the basis of their integral role in the function
of the upper limb and cervico-thoracic spine. Changes in
scapular posture and motion (often referred to as scapular
dyskinesis) [3] are proposed to detrimentally alter the
distribution of mechanical forces within the upper quadrant
during upper limb activities due to their extensive muscle
attachments to the axial skeleton [4, 5] and impact on gleno-
humeral joint biomechanics [6]. In support of this are studies
showing scapular dyskinesis in upper quadrant disorders
such as subacromial impingement [6–8] and chronic neck
pain [9, 10] that may also be associated with altered axio-
scapular muscle function [6, 7, 11, 12]. However, as high-
lighted in a review paper, there are inconsistencies between
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studies as to the most common pattern of scapular dyskinesis
present in painful shoulder girdle disorders [13]. Irrespective
of which scapular dyskinesis is most common, these studies
reinforce that scapular posture and motion are fundamental
to clinical evaluation of the upper quadrant [14, 15].
The intuitive starting point for assessment of the scapular
is visual inspection of scapular posture [14–16]. Clinicians
evaluate posture of the scapulae relative to the thorax using
defined bony landmarks of the scapular, clavicles, and thorax,
to rate orientation of the scapular bone relative to the
thorax in multiple planes of reference [14] consistent with
contemporary biomechanical descriptions of scapular and
clavicular kinematics [17, 18]. While lacking the capacity
of electromagnetic or optical tracking devices to quantify
scapular posture [7, 8, 17], visual inspection does permit
judgement of scapular posture that appears to be clinically
informative in directing postural correction strategies to
alleviate symptoms [19] and improve muscle function
[20]. Furthermore, sophisticated electromagnetic and optical
tracking devices currently have limited practical application
in clinical settings due to the expense of the equipment,
the time required to set up equipment and analyse data,
and required technical expertise. Lower-tech methods using
clinically accessible equipment, such as inclinometers [21],
to quantitate certain elements of scapular posture, have been
described [6, 22]. However, these lower-tech options usually
offer a unidimensional measurement of scapular posture and
are not able to capture all the dimensions that can be rated
using visual inspection.
Visual ratings of scapular posture have the potential
to be time efficient and descriptive but also have notable
limitations. The subjective interpretation of the ratings
underpinned by the lack of consensus regarding “normal”
scapular posture at rest [22, 23] may lead to inconsisten-
cies of ratings between therapists, arguably irrespective of
experience or training, when rating scapular posture by
visual inspection alone. This has been evident in the modest
findings of intertherapist reliability studies utilising visual
inspection of scapular orientation [16, 24, 25]. Similarly,
it is plausible the subjective nature of ratings may also
cause inconsistent descriptions of scapular posture by an
individual clinician assessing the same patient at multiple
assessments (intratherapist reliability). The ability to provide
a reliable scapular posture rating within an individual is
required in clinical practice to enable judgement of legitimate
changes in response to clinical interventions. Therefore, the
purpose of this investigation was to evaluate the intrathera-
pist reliability of rating scapular posture over two occasions
using visual inspection alone to rate scapular posture in
multiple planes of reference. It was anticipated that the
findings of this study would assist in understanding the
degree of test-retest agreement for this clinical assessment
approach to clarify its utility and limitations as a measure of
outcome in clinical practice.
2. Methods
2.1. Design. An intrarater reliability investigation (test-
retest) was undertaken with one week between visual
assessments of scapular posture (relative to the thorax) in five
different scapular postural planes (plane of scapular, sagittal
plane, transverse plane, horizontal plane, and vertical plane)
rated over four different scapular posture perturbating con-
ditions (rest, isometric shoulder; flexion, abduction, external
rotation). Assessment sessions were spaced one week apart to
replicate a usual time interval between clinical consultations
so as to test the intratherapist reliability of the measure over
a clinically relevant time period.
2.2. Participants and Setting. A total of 100 unique scapular
posture observations were obtained from n = 50 subject-
physical therapist pairs (50 left scapular ratings and 50 right
scapular ratings) for initial test and retest assessments. The
physical therapists (n = 5) were qualified and registered to
practice (one to four years of experience). Subjects were a
convenience sample that did not have a history of shoulder
or neck pain. Subjects without shoulder or neck pain were
considered the most appropriate for this investigation to
mitigate the chance of change in scapular posture occurring
between the test and retest assessments as a result of clinical
interventions, natural recovery, or worsening pathology.
Ethical approval for the study was granted by the
Institutional Human Research Ethics Committee and all
procedures were conducted according to the Declaration of
Helsinki. Participants provided informed consent.
2.3. Outcomes. Scapular posture was rated by observation
only. The posture of the scapular relative to the thorax was
rated in five different postural planes (Table 1, Figure 1) by
visualising the relationship between visible bony landmarks
of the scapular bone, clavicles, and thorax, to judge rela-
tive postural orientation. These planes of scapular posture
are consistent with contemporary descriptions of scapular
kinematics [17, 18]. As shown in Table 1 for each of the
five scapular posture planes evaluated, therapists had to
nominate one out of a possible three ordinal ratings, with
the middle rating (neutral) always representing “normal”
scapular orientation for that postural plane, with ratings
either side of the neutral position representing deviation of
the scapular towards opposite directions within the plane.
The criteria by which the therapist rated a “normal” scapular
posture in each plane were based on literature concerning the
resting position of the scapular [23, 26].
Ratings of scapular posture were performed in standing
during four postural perturbating tasks of the scapular.
These included a rest condition (arm positioned at rest by
the subjects’ side), and three isometric shoulder tasks in
the directions of shoulder flexion, abduction, and external
rotation. These four postural perturbating conditions were
chosen to challenge the maintenance of scapular posture
under unloaded (rest) and directionally loaded (isometric
tasks) conditions that replicate typical tests that may be
performed in clinical practice to evaluate scapular postural
control [14]. The isometric tasks were performed against
the resistance of a load cell connected to a computer
that provided visual feedback of effort intensity to the
participant permitting the performance of all isometric tests
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Scapula spine has a strong supero-lateral inclination, medial scapula border has a strong infero-lateral
inclination.
Neutral
Scapula spine has a slight supero-lateral inclination, medial scapula border has a slight infero-lateral
inclination.
Downwardly rotated
Scapula spine has a horizontal or infero-lateral inclination, medial scapula border has an infero-medial
inclination.
Sagittal plane
Anteriorly tilted Inferior scapular angle is prominent relative to the thorax and the superior angle.
Neutral Scapula sits flush on the thorax with no prominence of the inferior scapular angle.
Posteriorly tilted Scapular has minimal or no forward inclination, superior angle is prominent relative to the thorax.
Transverse plane
Internally rotated Entire medial scapular border is prominent relative to the thorax.
Neutral
Scapula is rotated forward (in the vicinity of 30 degrees) with no prominence of the medial scapular
border.
Externally rotated Scapula has minimal or no forward rotation in the transverse plane.
Vertical plane
Elevated
Medial scapular spine and inferior scapular angle superior to the T3-4 and T7–9 spinous processes,
respectively.
Neutral
Medial scapular spine and inferior scapular angle level with the T3-4 and T7–9 spinous processes,
respectively.
Depressed
Medial scapular spine and inferior scapular angle inferior to the T3-4 and T7–9 spinous processes,
respectively.
Horizontal plane
Protracted Medial scapular border rests further than approximately 2 inches from the midline.
Neutral Medial scapular border rests approximately 2 inches from the midline.




















Figure 1: Therapists rated scapular posture in five different planes including the scapular plane (a), sagittal plane (b), transverse plane (c)
(rotational planes of the scapula) [14], and vertical plane horizontal plane (d) (rotational planes of the clavicle).
at a consistent low intensity (20% of maximal voluntary
contraction (MVC)) (Figure 2).
2.4. Procedure. All subjects attended three sessions. This
included a preliminary session and the two experimen-
tal (test-retest) sessions. During the preliminary session
participants were familiarised with the test procedure and
the reference MVC values for each of the three isometric
shoulder conditions (shoulder; flexion, abduction, external
rotation) were recorded. TheMVCmeasures were performed
in an identical setup to that for the isometric test condition
during the experimental session (Figure 2). All testing was
performed in standing against the resistance of a load cell
connected to a computer. The load cell was applied just
above the lateral elbow crease for abduction, above the
anterior elbow crease for flexion, and just proximal to the
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Figure 2: The isometric test conditions (shown here for isometric
abduction) were performed against a load cell connected to a com-
puter providing the participants with continuous visual feedback
(visual monitor obscured by participant in this photo) of required
contraction intensity (20% MVC).
wrist crease for external rotation. For each of the isometric
shoulder conditions the peak value of three MVC trials was
documented as the reference value for that condition to
be utilised in the experimental (test-retest) sessions. This
was repeated for each shoulder. The same member of the
research team supervised the preliminary testing session for
all subjects.
A rest interval of at least 48 hours was permitted
before subjects attended the first experimental session to
permit recovery from any fatiguing effects of the preliminary
session. Before the commencement of the experimental
session, markings were placed on the participants’ thorax to
assist the therapists in identifying and estimating scapular
posture from the reference bony landmarks. These markings
included a 3 cm horizontal line between the T3/4 and
T8/9 interspinous spaces, and a vertical line between the
T3–T8 spinous processes (Figure 2). Participants were then
positioned in a relaxed upright standing position and asked
to focus their gaze at a point directly in front of them.
Participants were aware that they were being observed, but
were blinded to the component of their posture (scapular
posture) that was being evaluated. The therapists stood
approximately two meters behind the participants. Palpation
of the scapulae (or any other body region) was not permitted.
Scapular posture ratings were conducted in a standard-
ised order at both assessment sessions. Ratings in each
postural plane were first made for the rest condition,
followed by postural ratings for the flexion, abduction,
and external rotation isometric conditions, respectively.
Therapists were given a five-second window per postural
plane rating with short rest periods in between. This resulted
in a total of 20 five-second windows in which the observing
therapist made 20 ratings (five postural planes rated over
the four different scapular posture perturbating conditions)
for each scapular at both assessment sessions. A designated
research therapist signalled which postural plane was to
be judged, as well as when to commence and terminate a
specific rating. The side tested first (left or right scapular) was
alternated between participants, but was the same at the test
and retest assessments. Preliminary piloting of this procedure
prior to the commencement of the study indicated this time
was sufficient for therapists to make a scapular posture rating
decision. Therapists were permitted to ask for an additional
repetition(s) if they were not able to determine their rating
within the allotted time. However, no additional repetitions
were requested by any therapist for any participant. Each
rating was hand written onto a paper-based assessment form.
In total, each therapist recorded 40 ratings of scapular
posture for each participant at the initial test assessment (five
postural plane ratings for each of the rest, flexion, abduction,
and external rotation conditions for left (20) and right (20)
scapulae). This process was then repeated using an identical
procedure at the retest assessment one week later. Therapists
were not permitted to view their ratings from the initial test
assessment during the retest assessment.
2.5. Analysis. Data from the left and right scapular observa-
tions were included (100 unique therapist-subject-scapular
observations with equal left and right sided representation)
at each assessment. To provide an overview of the nature
of ratings across the two assessments, the number (and
percentage) of paired ratings that were neutral at both
assessments, not neutral at either assessment, neutral at
the initial assessment but non-neutral at the retest, and
not neutral at the initial but neutral at the retest were
tabulated (Table 2). Kappa coefficients were used to examine
the agreement between ratings provided in the test and
retest assessments for each of the planes and conditions
(Table 3). The number of expected and actual matches were
also tabulated for each plane and test condition (Table 3).
Due to the high prevalence of neutral ratings across the
planes and conditions, a prevalence adjusted bias adjusted
kappa (PABAK) was also calculated and presented along with
the respective prevalence and bias indices (Table 3) [27, 28].
3. Results
3.1. Scapular Ratings. All participants completed both
assessment sessions resulting in a total of 100 unique scapular
posture ratings (50 left, 50 right) at each assessment. Table 2
displays the number (and percentage) of paired ratings that
were rated neutral at both assessments, not rated neutral at
either assessment, rated neutral at the initial assessment but
not neutral at the retest, and not rated neutral at the initial
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Table 2: Proportion of ratings judged as neutral for the five postural planes over the four postural perturbating test conditions.










Rest 65 (65%) 17 (17%) 15 (15%) 3 (3%)
Flexion 59 (59%) 22 (22%) 13 (13%) 6 (6%)
Abduction 23 (23%) 36 (36%) 31 (31%) 10 (10%)
External rotation 10 (10%) 60 (60%) 23 (23%) 7 (7%)
Sagittal
Rest 26 (26%) 43 (43%) 19 (19%) 12 (12%)
Flexion 28 (28%) 49 (49%) 12 (12%) 11 (11%)
Abduction 46 (46%) 29 (29%) 16 (16%) 9 (9%)
External rotation 13 (13%) 60 (60%) 16 (16%) 11 (11%)
Transverse
Rest 61 (61%) 21 (21%) 14 (14%) 4 (4%)
Flexion 69 (69%) 17 (17%) 9 (9%) 5 (5%)
Abduction 54 (54%) 25 (25%) 14 (14%) 7 (7%)
External rotation 52 (52%) 23 (23%) 17 (17%) 8 (8%)
Horizontal
Rest 85 (85%) 2 (2%) 10 (10%) 3 (3%)
Flexion 85 (85%) 2 (2%) 9 (9%) 4 (4%)
Abduction 83 (83%) 2 (2%) 7 (7%) 8 (8%)
External rotation 84 (84%) 2 (2%) 7 (7%) 7 (7%)
Vertical
Rest 75 (82%) 7 (7%) 3 (3%) 15 (15%)
Flexion 79 (79%) 4 (4%) 4 (4%) 13 (13%)
Abduction 83 (83%) 3 (3%) 2 (2%) 12 (12%)
External rotation 82 (82%) 2 (2%) 3 (3%) 13 (13%)
but neutral at the retest. The number of ratings in the neutral
category ranged from 10 (10%) to 85 (%) across the five
postural planes and four posture perturbating conditions.
The external rotation condition was associated with the
most nonneutral ratings at both assessments, specifically for
ratings in the Scapular 60 (60%) and Sagittal 60 (60%)
postural planes. The number of ratings that changed from
neutral to nonneutral (or nonneutral to neutral) across the
test and retest sessions ranged from 13 (13%) on the vertical
plane under the flexion isometric condition to 41 (41%) on
the scapular plane under the abduction isometric condition.
3.2. Test-Retest Agreement. The percentages of observed
agreement and expected agreement between the initial
assessment and the retest assessment sessions are shown in
Table 3. The expected agreement due to chance between
the test and retest ratings ranged from 49% to 84% across
the postural planes and during the different test conditions
which reflected the high prevalence of neutral ratings.
The observed agreement between the test and retest was
consistently higher than the expected agreement for each
postural plane and test condition and ranged from 59% to
87%; 16 of the 20 plane-condition combinations exceeded
75% observed agreement. Kappa (and prevalence adjusted
bias adjusted kappa) values were inconsistent across the
postural planes and test conditions. The horizontal and
vertical planes had the lowest kappa values despite having the
highest levels of exact agreement across the test conditions
(due to the high prevalence of neutral ratings in these
planes).
4. Discussion
This study has shown that the test-retest reliability for
visual ratings of scapular posture performed one week apart
was somewhat inconsistent across the different postural
planes evaluated, and inconsistent between the different test
conditions utilised to perturbate scapular posture. Exact
observed agreement seemed high with most postural planes
and test conditions exceeding 75% agreement (Table 3).
However, after adjusting for expected agreement and the
high prevalence of neutral ratings, the kappa and preva-
lence adjusted bias adjusted kappa values indicated that
agreement between ratings at the initial assessment and
retest assessment were generally only fair to moderate [29]
(Table 3). The three rotational planes (Scapular, Sagittal,
and Transverse) generally had higher kappa scores than the
translational planes (Horizontal and Vertical). However, this
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Table 3: Agreement between test and retest assessments including observed agreement, expected agreement, kappa, prevalence index (PI),
bias index (BI), and prevalence adjusted bias adjusted kappa (PABAK).
Force moment and plane Observed agreement Expected agreement kappa PI BI PABAK
Scapula
Rest 82% 61% 0.54 0.48 0.18 0.60
Flexion 81% 57% 0.56 0.37 0.19 0.61
Abduction 59% 49% 0.20 0.13 0.41 0.18
External rotation 70% 61% 0.23 0.50 0.30 0.24
Sagittal
Rest 69% 51% 0.36 0.17 0.31 0.34
Flexion 77% 52% 0.52 0.21 0.23 0.51
Abduction 75% 51% 0.49 0.17 0.25 0.47
External rotation 73% 61% 0.31 0.47 0.27 0.33
Transverse
Rest 82% 58% 0.58 0.40 0.18 0.63
Flexion 86% 63% 0.62 0.52 0.14 0.70
Abduction 80% 54% 0.54 0.29 0.21 0.57
External rotation 75% 54% 0.46 0.29 0.25 0.47
Horizontal
Rest 87% 84% 0.18 0.83 0.13 0.18
Flexion 87% 84% 0.17 0.83 0.13 0.18
Abduction 85% 83% 0.13 0.81 0.15 0.13
External rotation 86% 84% 0.15 0.82 0.14 0.15
Vertical
Rest 82% 72% 0.35 0.68 0.18 0.37
Flexion 83% 78% 0.24 0.75 0.17 0.25
Abduction 86% 82% 0.24 0.80 0.14 0.25
External rotation 84% 82% 0.14 0.80 0.16 0.14
may be a reflection of the high prevalence of neutral ratings
having a deflating influence on the kappa coefficient in
comparison to the percentage exact agreement, which was
actually highest for these translation planes (Horizontal and
Vertical). Therefore it is difficult to draw any firm conclusion
about superior rating reliability being evident in one plane
versus another.
The overall findings of this study are similar to previously
reported intratherapist reliability coefficients for the obser-
vational rating of scapular movement patterns (k = 0.5) [16]
and spinal posture (k = 0.5) [30] and highlight the subjective
nature and limitations of this type of clinical evaluation.
On the basis of the participant sample in this study
reporting no history of painful shoulder or neck disorders
it is not surprising that the most consistent pattern of
agreement between assessment sessions was for a neutral
scapular posture rating (Table 2). It is noteworthy, however,
that for each postural plane-condition combination, a sub-
stantial proportion of scapular posture ratings were different
between sessions. This ranged from 13% and 41% across the
planes and conditions (Table 2). The cases of disagreement
in this study may be due to either inconsistency in ratings
from the therapist or an actual difference in scapular posture
between sessions due to many potential factors such as natu-
ral variation in postural orientation over time, unintentional
variations in the experimental set-up, participant mood and
fatigue, or variations due to the level of conscious attention
given to postural orientation by the participant between
sessions. The test-retest design implemented in this study
was premeditated to simulate observation that occurs in a
clinical setting and did not permit analyses of the cause
of this disagreement (i.e., inconsistency in rating versus
inconsistency in scapular position).
There are some interesting findings from this study that
have direct relevance to clinical practice. While descriptions
such as that provided in Table 1 provide a guide to therapists,
the criteria for “normal” scapular posture still lack clear
definitive boundaries [22, 23, 26]. Therefore it may be
difficult for clinicians to confidently nominate a “normal” or
“abnormal” state in patients who do not display an obvious
deviation in scapular posture, as evident by the modest
reliability observed in this study. Findings from this research
suggest that while visual assessment of scapular posture
may still be an informative measure between treatment
sessions for therapists, it should not be used in isolation
to inform decision making regarding the response to treat-
ment between sessions. These decisions should instead be
founded on a battery of information from relevant tests that
include the observation of scapular posture as one piece of
information only. In clinical practice information addition to
visual inspection to evaluate the contribution of the scapular
to a disorder of the upper quadrant would be assisted with
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a range of scapular tests that have been examined in recent
reviews [6, 22, 23].
There are several strengths and limitations of this
investigation as well as important future research directions
following this study. The inability to determine whether
any observed disagreement was due to inconsistency in
observation rating or inconsistency in actual scapular pos-
ture between sessions could have been overcome by having
therapists rate scapular posture from identical video footage
at both sessions. While this may be a potential future study
to tease out sources of error, we elected the current study
design because it more accurately reflected the clinical setting
(and therefore capacity to generalise findings of this study
to clinical contexts). Clinicians should therefore be aware
of the test-retest error of an assessment tool not only due
to the “clinician error” component but also due to the
“patient performance” variation between sessions. Similarly,
determining themost appropriate time duration between the
test and retest assessments for investigations of this nature
is impacted by two considerations [31]. First, a longer time
between assessments may lead to a greater risk of a true
change in scapular positioning occurring. Second, a short
time between assessments may increase the risk of recalling
ratings from the first assessment. In this investigation,
therapists completed 40 ratings for each participant at each
assessment, even if a therapist recognised a patient from
their previous assessment, the number of ratings completed
provides some natural protection against recalling first test
ratings for any one plane or condition. Therefore, the authors
contend that the one week interval between assessments was
appropriate for this investigation. It is also noteworthy that
within an individual clinician, the scapular rating at rest
may have influenced the ratings provided under the subse-
quent postural perturbating conditions (isometric shoulder
flexion, abduction, or external rotation) within the same
assessment. However, observing the scapular position at rest
before introducing perturbating conditions is consistent with
the way routine clinical examinations of the upper quadrant
are performed [14].
This study has examined intrarater reliability and has
only examined reliability in individuals with no history of
painful upper quadrant disorders. We are now undertaking
studies examining inter-rater reliability of the visual assess-
ment of scapulae with and without painful disorders of
the upper quadrant. Additionally, studies in the future may
wish to consider linear modelling approaches to examine the
relationship between shoulder pathology, scapular position-
ing (at rest and under isometric moment generation), and
other clinically relevant factors (such as dynamic rotator cuff
functioning) that may influence the management of patients
with painful conditions of the shoulder and neck region.
5. Conclusions
This investigation generally revealed fair to moderate
intrarater reliability in the rating of scapular posture by visual
inspection. However, enough disagreement between assess-
ments was present to warrant caution when interpreting
perceived changes in scapula position between longitudinal
assessments using visual inspection alone.
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